Altered regional brain glucose metabolism in Duchenne muscular dystrophy: a pet study.
The basis for cognitive impairment in Duchenne muscular dystrophy (DMD) is not well understood but may be related to abnormal expression of dystrophin in brain. The aim of this study was to determine whether regional brain glucose metabolism is altered in children with DMD and whether such metabolic disturbances are localized to regions shown to be normally rich in dystrophin expression. Ten boys (mean age, 11.8 years) with DMD and 17 normal adults as a control group (mean age, 27.6 years) underwent 2-deoxy-2[(18)F]fluoro-D-glucose positron emission tomography (PET) and neuropsychological evaluation. The PET data were analyzed by statistical parametric mapping (SPM). The SPM analysis showed five clusters of decreased glucose metabolism in children with DMD, including the medial temporal structures and cerebellum bilaterally and the sensorimotor and lateral temporal cortex on the right side. At the voxel level, significant glucose hypometabolism was found in the right postcentral and middle temporal gyri, uncus, and VIIIB cerebellar lobule, as well as in the left hippocampal gyrus and cerebellar lobule. The neuropsychological profile of the DMD group revealed borderline nonverbal intellectual functioning, impaired manual dexterity bilaterally, borderline cognitive functioning, and internalizing behavioral difficulties. Our findings demonstrate region-specific hypometabolism, as well as cognitive and behavioral deficits in DMD children. As the regions showing hypometabolism on PET include those normally rich in dystrophin expression, it will be important to determine whether the hypometabolic regions also show cytoarchitectural abnormalities related to the lack of dystrophin.